Stimulation of innate immune responses by CpG oligodeoxynucleotide in newborn lambs can reduce bovine herpesvirus-1 shedding.
Stimulation of the innate immune system is potentially very important in neonates who have an immature adaptive immune system and vaccination cannot be used to reduce the risk of infection. CpG oligodeoxynucleotide (ODN) can stimulate innate immune responses in newborn chickens and mice, but similar studies are lacking in other mammalian species. We have shown previously that CpG ODN can both stimulate an acute-phase immune response and induce the antiviral effector molecule, 2'5'-A synthetase, in adult sheep. Therefore, the immunostimulatory activity of A class and B class CpG ODN was evaluated in newborn lambs, and the capacity of CpG ODN-induced responses to reduce viral shedding was evaluated following aerosol challenge with the respiratory pathogen, bovine herpesvirus-1 (BHV-1). In vitro CpG ODN stimulation of peripheral blood mononuclear cells (PBMC) isolated from newborn lambs (3-5 days old) and adult sheep induced equivalent CpG-specific proliferative responses and interferon-alpha (IFN-alpha) secretion. CpG ODN-induced IFN-alpha secretion by neonatal PBMCs was, however, significantly (p < 0.01) enhanced 6 days after subcutaneous (s.c.) injection of 100 microg/kg CpG ODN 2007. Newborn lambs injected s.c. with B class CpG ODN 2007 or the inverted GpC control ODN formulated in 30% Emulsigen (MVP Laboratories, Ralston, NE) displayed CpG ODN-specific increases in body temperature (p < 0.0001), serum 2'5'-A synthetase activity (p = 0.0015), and serum haptoglobin (p = 0.07). CpG ODN-treated lambs also displayed a transient reduction in viral shedding on day 2 postinfection (p < 0.05), which correlated (p < 0.03) with serum 2'5'-A synthetase levels on the day of viral challenge. These observations confirmed that CpG ODNs effectively activate innate immune responses in newborn lambs and CpG ODN-induced antiviral responses correlated with a reduction in viral shedding.